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EXECUTIVE SUMMARY 

 

This report summarizes the results of the fall 2005 (November) groundwater sampling and 
analysis that were completed as part of the groundwater-monitoring program at the POL Hill 
site at the former Hamilton Army Airfield (HAAF), Novato, California.  The purpose of the 
groundwater-monitoring program at the POL Hill site is to confirm that the known petroleum 
hydrocarbon contamination in the ground water is not migrating off-site and to monitor 
natural attenuation parameters. 

Groundwater samples were collected from seven monitoring wells on 9 November 2005.  
The samples were analyzed for total petroleum hydrocarbons measured as purgeable and 
extractable, methane, total alkalinity, ferrous iron, oxidation/reduction potential (Eh), and 
dissolved oxygen (DO).  Field parameters, temperature, pH, and turbidity were also 
measured and recorded. 

Groundwater elevations measured during this sampling event generally were consistent with 
previous findings. 

The results of the POL Hill Monitoring Program indicate a continuing trend to lower TPH 
values in the groundwater.  The concentration of total TPH (summed extractable and 
purgeable range hydrocarbons) measured in groundwater at POL Hill has been less than the 
GSA Phase I residential cleanup goal (RCG) of 1.8 mg/L (0.6 mg/l TPH–gas RCG & 1.2 
mg/l TPH diesel/JP-4 RCG combined) for the last three sampling events including the 
November 2005 event.   

Based on the sampling results, the US Army recommends discontinuing POL Hill well 
monitoring and closure of these wells by proper abandonment.  The Army will request site 
closure in accordance with the Interim Guidance on Required Cleanup at Low Risk Fuel 
Sites (RWQCB, 1996) 
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GROUNDWATER MONITORING REPORT 
POL HILL 

HAMILTON ARMY AIRFIELD 
NOVATO, CALIFORNIA 

1.0 INTRODUCTION 

This report summarizes the groundwater monitoring results at the POL Hill site located at the 
former Hamilton Army Airfield (HAAF), Novato, California for the November 2005 
sampling event.  It also includes results from previous sampling events that were completed 
as part of the groundwater-monitoring program at the Petroleum, Oil, and Lubricant (POL) 
Hill site.  A site map is shown in Figure 1.  The objective of the groundwater-monitoring 
program is to ensure that the known petroleum hydrocarbon contamination in groundwater is 
not migrating off-site and to monitor the natural attenuation parameters. 

During this event, groundwater samples were collected from seven monitoring wells (MW-
POLA-121, PL-MW-101, PL-MW-103, PL-MW-104, PL-MW-114, PL-MW-115, and PL-
MW-116) on 09 November 2005.  A well location map is shown in Figure 2.  A detailed 
summary of the well construction for the POL Hill groundwater monitoring wells is included 
in Table 1. Groundwater monitoring activities included the following tasks: 

• Depth to groundwater was measured, and water table elevations were determined, and 

• Groundwater samples were collected, and parameters were measured in the field for 
turbidity, temperature, specific conductivity, and pH. 

• Samples were analyzed in the fixed laboratory for TPH both as purgeable and as 
extractable, methane, total alkalinity, ferrous iron, oxidation/reduction potential (Eh), 
and dissolved oxygen (DO). 

The groundwater-monitoring event was performed in accordance with the Final Work Plan 
prepared by SOTA Environmental Technology (SOTA), dated 2001. 

A summary of the groundwater monitoring procedures is described in Section 2.0, sample 
analyses, quality assurance and quality control procedures are described in Section 3.0, 
laboratory analytical results are presented in Section 4.0, and a summary in Section 5.0. 
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2.0 FIELD SAMPLING PROCEDURES 

2.1 Monitoring Well Inspection and Water Level Measurements 

Water levels were measured in monitoring wells PL-MW-101, PL-MW-103, PL-MW-104, 
PL-MW-114, PL-MW-115, PL-MW-116, and MW-POLA-121 on 09 November 2005.  Each 
well was visually inspected for its integrity prior to purging and sampling.  All field notes 
were recorded in the field logbook.  Observations regarding the conditions of the well cover, 
casing cover, locking mechanism, and other miscellaneous remarks were documented in the 
groundwater monitoring logs.  The well water was checked visually for free product. 

Using an electronic water level meter, the depth to groundwater was measured from a 
permanent measuring point marked on the top of each PVC casing, and recorded on the 
groundwater monitoring logs.  Groundwater elevations are summarized in Table 2. 

2.2 Groundwater Sample Collection Procedures 

Groundwater samples were collected from seven selected monitoring wells (PL-MW-101, 
PL-MW-103, PL-MW-104, PL-MW-114, PL-MW-115, PL-MW-116, and MW-POLA-121) 
at the POL Hill site.  After the static water level was measured, each well was purged using a 
low flow peristaltic pump until the field parameters stabilized (pH, conductivity, turbidity, 
specific conductivity, and DO, and temperature).  The parameters were measured using a 
QED MP20 flow cell.  The sampling order began with wells having the least contamination 
historically and progressed to the most contaminated monitoring wells. 

All sample bottles were labeled, and immediately placed in a cooler with ice at 4 ± 2 degrees 
Celsius.  Each cooler included a temperature blank. 

2.3 Decontamination Procedures 

Sampling equipment used in the collection of groundwater samples at the POL Hill site was 
decontaminated prior to use according to the procedures detailed in the Work Plan.  The 
water quality meter, water level indicator, and low flow pump were decontaminated prior to 
and after each well sampling activity.  The flexible tubing used in conjunction with sampling 
was discarded following the collection of samples from each monitoring well. 

2.4 Investigation-Derived Waste 

Approximately eight gallons of investigation-derived waste (IDW) was generated during the 
groundwater-monitoring event from decontamination procedures and well purging.  IDW 
water was placed into a 55-gallon drum in the Landfill 26 treatment plant. 
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3.0 SAMPLE ANALYSIS AND QUALITY ASSURANCE/QUALITY 
CONTROL  

The Army performed the November 2005 sampling event according to the Work Plan for 
groundwater monitoring at POL Hill. Final Work Plan, Groundwater Monitoring, POL 
HILL, Hamilton Army Airfield, Novato, California, SOTA Environmental Technology, Inc. 
October 31, 2001 

3.1 Analytical Laboratory 

Agriculture & Priority Pollutants Laboratories (APPL) of Fresno, California, analyzed the 
groundwater samples collected by the USACE.  Groundwater samples collected were 
submitted to the laboratory in acceptable condition with appropriate chain-of-custody 
documentation.  

3.2 Analytical Methods 

The laboratory analytical methods and results are presented in Section 4.2 and Table 3. 

3.3 Field and Laboratory Quality Control Samples 

The field duplicate (PL-MW-130) was collected at PL-MW-103.  Field matrix spike (MS) 
and the matrix spike duplicate (MSD) samples were collected at PL-MW-103.  The QC 
samples were handled and transported in the same manner as the primary groundwater 
monitoring well samples.  Field and laboratory quality control samples (including surrogate 
compound, laboratory control and duplicate, field MS and MSD) are presented in Section 
4.8. 

3.4 Data Verification and Validation 

The purpose of data verification and validation is to ensure that the data collected meet the 
data quality objectives (DQOs), and that the data are of sufficient quality to meet the 
objectives outlined in the Work Plan.  The data meet the DQOs and project objectives.  The 
data verification and validation reports are included as Appendix C. 

  

3.5 Field and Laboratory QC Sample Results 

All QC parameters were within acceptance criteria.  Results of surrogate compound, 
laboratory control sample and duplicate, field MS and MSD, and method blank analysis were 
within the project quality control limits.  Overall, the data can be used for the purpose of 
evaluating trends. 



Groundwater Monitoring Report, POL Hill, HAAF, Novato, CA 4-1 

4.0 GROUNDWATER MONITORING RESULTS 

This section summarizes the results of the November 2005 groundwater monitoring event, 
including groundwater gradient, flow direction, and analytical results. 

 

4.1 Groundwater Elevations and Gradient 

The depth to groundwater and corresponding groundwater elevations measured in the seven 
POL Hill monitoring wells during this and previous monitoring events are summarized in 
Table 2.  Free product or phase-separated product was not observed in any well. 

Compared to measurements made in March 2005, static water levels dropped in four wells 
and rose slightly in three wells, with a range from -11.95-feet (MW-POLA -121) to +0.57-
feet (PL-MW-103).  The wet season typically extends from November through March, 
during which rainfall averages 4-7 inches per month, and results in an elevated groundwater 
table and some surface ponding.  However, November 2005 was relatively dry and the 
measured water levels during this event, on average, are lower than the measurements made 
in February and March 2005. 

A groundwater gradient map was prepared based on the November 2005 groundwater 
elevation measurements, and is presented in Figure 3. 

Consistent with previous groundwater elevation data, the water table generally mimics site 
topography, in that groundwater flows from high to low elevations, suggesting that 
groundwater at the site occurs under unconfined conditions.  Previous monitoring data 
indicate that the water levels did not rise or fall uniformly in all wells, suggesting factors, 
such as fractures in the bedrock, possibly influence the groundwater level.  Fractured bedrock 
was observed during drilling and soil sampling at most of the monitoring wells.  Based on 
previous data, an upward hydraulic gradient may also exist between deep and shallow units. 

 

4.2 Groundwater Analytical Results 

Groundwater samples were analyzed and measured for the following parameters: TPH-
purgeable, TPH-extractable, methane, ferrous iron, sulfate, total alkalinity, Eh, DO, pH, field 
turbidity and temperature.  The November 2005 analytical results and field measurements are 
presented in Table 3 and Figure 4. 

 

4.3 Total Petroleum Hydrocarbons - Purgeable and Extractable 

The TPH-purgeable results were quantitated against the gasoline standard ranging from C6 to 
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C12.  The TPH-extractable results were quantitated against the diesel and motor oil standards 
ranging from C10 to C40.  The extent of detected TPH is shown in Figure 5.  In addition, a 
summary of organic chemical concentrations and TPH contours in groundwater at the site of 
the current and previous sampling events are presented in Table 4 and Figures 5 through 8. 

TPH-extractable and TPH-purgeable concentrations were detected in one of the wells (PL-
MW-101) and were not detected in the other six wells (PL-MW-103, PL-MW-104, PL-MW-
114, PL-MW-115, PW-MW-116, and MW-POLA-121). 

The combined TPH-extractable and purgeable concentration (930 ug/L) in well PL-MW-101 
was slightly higher than reported for March 2005.  The concentrations in the other six wells 
(PL-MW-103, PL-MW-104, PL-MW-114, PL-MW-115, PL-MW-116, and MW-POLA-121) 
were not detected at the 50 mg/L reporting limit. 

 

4.4 Geochemical Parameters 

No significant variations in groundwater pH were identified at the site during the November 
2005 sampling event from those observed during previous events.  The pH was close to 
neutral and ranged from 6.35 (PL-MW-114) to 8.13 (PL-MW-115).  The Ph values were 
slightly higher in wells PL-MW-104 and PL-MW-115 and dropped slightly in the other five 
wells.  The temperature was ranged from 18.3°C to 22.3°C.  These temperatures and pH 
conditions are favorable for natural attenuation of groundwater contamination through 
biodegradation. 

Geochemical parameters for concentrations in groundwater samples collected during the 
current and previous sampling events are presented in Table 5.  The concentrations of DO, 
Eh, and methane reported for the November 2005 samples are shown in Figures 9 through 
11.   

 

4.5 Dissolved Oxygen 

Aerobic biodegradation decreases the available DO in groundwater and provides an indicator 
of fuel biodegradation.  However, it is difficult to collect representative DO and Eh readings 
when monitoring wells do not recharge adequately during purging and sampling.  Excessive 
drawdown (greater than 5 percent) of the standing water in the well during the purge cycle 
tends to aerate the well water and inflate the DO and Eh readings.  The POL Hill wells are 
screened in very low permeability bedrock, and aeration of the well water during purging 
cycle may be a problem with most of the wells.  During this event, the measured DO 
concentrations ranged from 0.43 mg/L (MW-POLA-121) to 4.70 mg/L (PL-MW-103) at the 
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wells as shown in Table 3. 

 

4.6 Oxidation/Reduction Potential 

Generally, negative Eh values strongly indicate a reducing condition, possibly due to the 
anoxic or anaerobic degradation in groundwater.  Positive Eh values indicate an oxidizing 
condition that is favorable to aerobic degradation. The reported Eh concentrations for this 
event ranged from -116.0 mv (PL-MW-104) to +114.0 mv (PL-MW-116) at the wells. 

  

4.7 Methane 

Methane was detected in wells PL-MW-101 (5.9 mg/L), PL-MW-103 (0.018 mg/L), PL-
MW-104 (0.67 mg/L), PL-MW-114 (0.014 mg/L), and MW-POLA-121 (0.020 mg/L).  No 
methane was found in wells PL-MW-115 and PL-MW-116.  These data are consistent with 
the results from the previous events.  The methane detections in the five wells may be 
indicative of natural attenuation occurring by anaerobic biodegradation of methanogenic 
respiration occurring in groundwater near the former AST-2. 

 

4.8 Field and Laboratory QC Sample Results 

All field QC sample results were within the project quality control limits.  The temperature 
blanks in each cooler were within 4°C ± 2°C.  All analytical results for the field duplicate 
and the field MS/MSD collected at well PL-MW-103 were within the project quality control 
limits. 

All laboratory QC samples were within the project quality control limits.  Results of 
surrogate compound, laboratory control sample and duplicate, field MS and MSD, and 
method blank analysis were within the project quality control limits. 
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5.0 SUMMARY 

The Army reviewed the current and previous analytical data and field measurements 
collected during the November 2005 groundwater-monitoring event and prior events. A 
summary of the findings follows: 

 · During the November 2005 event the measured groundwater elevations were lower 
than the elevations measured in February 2005 in wells PL-MW-101, PL-MW-104, PL-MW-
116, and MW-POLA-121; but slightly higher in wells PL-MW-103, PL-MW-114, and PL-
MW-115.   The area of higher groundwater elevations coincides with an area where there is a 
suspected water line leak.  The area around wells PL-MW-103, PL-MW-114 and PL-MW-
115 has remained very wet and has surface water flowing through the dry season.  This has 
not been observed in the past and could account for the rise in groundwater elevations in this 
area.  The rest of the groundwater elevations were lower in the dry season which follows the 
general trend in the historic data. 

 · During the November 2005 event, the laboratory identified TPH in the groundwater 
near the former AST-2 in only one well (PL-MW-101).  Although in this well, the 
concentration reported was slightly higher (930 ug/L vs. 660 ug/L) than in the previous 
sampling event, during this event the laboratory reported no TPH concentrations  from wells 
PL-MW-104, PL-MW-114, PL-MW-115, PL-MW-116, and MW-POLA-121 where TPH had 
been reported during the last sampling event. 

 · The results of the POL Hill Monitoring Program indicate a continuing trend to lower 
TPH values in the groundwater.  The concentration of total TPH (summed extractable and 
purgeable range hydrocarbons) measured in groundwater at POL Hill has been less than the 
GSA Phase I residential cleanup goal (RCG) of 1.8 mg/L (0.6 mg/l TPH–gas RCG & 1.2 
mg/l TPH diesel/JP-4 RCG combined) for the last three sampling events including the 
November 2005 event.   

The indication of anaerobic conditions at the location of the highest petroleum concentration 
is consistent with natural biodegradation processes.  Review of current and historical results 
of groundwater petroleum concentrations and natural attenuation parameters (Tables 4 and 5) 
indicates that the petroleum contamination is diminishing consistently.  

The Army anticipates closure of the POL Hill AST-2 site.  The final figures – 12, 13, and 14 
– summarize the reported petroleum attenuation. Figure 12 presents the early data from 1997 
with the last three sampling events in 2004 and 2005, for comparison.  Using the data 
displayed in figure 12, figures 13 and 14 respectively present estimated TPH iso-
concentration contours of 500 ug/l and 1,200 ug/l measured in groundwater.  The 1,200 ug/l 
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(1.2 mg/l) mentioned above is the diesel/JP-4 RCG. 

The Final POL Hill AST-2 Area Corrective Action Plan states that in order for the site to be 
considered ready for closure, all groundwater samples must be below the GSA Phase I RCG 
level for TPH.  It also proposes that three rounds of groundwater samples in a row with no 
exceedances of the TPH RCG level in any of the AST-2 wells be required.   

Based on the above, the US Army recommends discontinuing POL Hill well monitoring and 
closure of these wells by proper abandonment.  The Army will request site closure in 
accordance with the Interim Guidance on Required Cleanup at Low Risk Fuel Sites 
(RWQCB, 1996). 
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Table 1
Monitoring Well Construction Details

POL Hill, Hamilton Army Airfield, Novato, California

Well No. Date
Completed

Total Drilled
Depth 

(ft.)

Total Well
Depth 

(ft.)

Borehole
Diameter 

(in.)

Casing
Diameter 

(in.)

Screen
Interval 

(ft.)

Filter Pack
Interval 

(ft.)

Bentonite 
Seal

Interval 
(ft.)

Grout Seal
Interval 

(ft.)

PVC
Stickup 

(ft.)

Steel 
Monument 

Stickup     
(ft.)

 PL-MW-101 1/31/1991 53.0 49.8 8 4 29.8-49.3 24.8-53.0 19.8-24.8 0-19.8 2.3 2.5

 PL-MW-103 1/31/1991 27.0 27.0 8 4 11.5-26.5 8.5-27.0 3.5-8.5 0-3.5 2.5 2.7

 PL-MW-104 1/31/1991 42.8 42.8 8 4 27.8-42.3 22.8-42.8 17.8-22.8 0-17.8 2.45 2.7

 PL-MW-106 1/23/1991 18.0 18.0 8 4 7.8-17.3 5.8-18.0 3.8-5.8 0-3.8 2.2 2.4

 PL-MW-107 1/23/1991 17.3 17.3 10 4 7.2-16.7 4.3-17.3 2.1-4.3 0-2.1 2.55 2.75

 PL-MW-114 8/18/1992 27.8 27.5 8 4 12.0-27.0 7.0-27.8 5.0-7.0 0-5.0 2.23 2.5

 PL-MW-115 
08/21/1992 * 28.0 28.0 8 4 17.5-27.5 12.5-28.0 7.0-12.5 0-7.0 1.84 2.1

7/1/2000 ** 33.1 33.1 8 4 22.6-32.6 17.6-33.1 12.1-17.6 0-12.1 -0.47 NA

 PL-MW-116 3/2/1994 35.0 22.5 8.5 4 11.3-21.3 9.0-22.5 7.2-9.0 0-7.2 2.15 2.82

 MW-POLA-121 1/31/1997 33.6 32.67 8.63 4 7.0-32.0 6.0-33.6 3.0-6.0 0-3.0 2.4 3.4

Note:
All data are extracted from POL Hill Monitoring Well Installation Data Records. 

All depths, intervals, and stickup lengths are measured relative to the ground surface at each well.

*:   Well construction details for PL-MW-115 were obtained from the original well installation specification. 

**:  Updated well construction details for PL-MW-115 were obtained from the original well installation specification and the well topographic survey in August 2001.   In 2000, well PL-MW-115
      was included in a residential reuse plan and the ground level of the well was elevated for the construction of a roadway which required adjusting some of the data pertaining to well.  The 
      adjustments were made only at the top of the casings from an addition of fill to what was the existing ground level.   Therefore, the new top of casing as it is today is 26.94 ft versus  the old 
      top of casing of 24.41 ft prior to the reuse.The PVC casing is now 0.47 ft below ground surface.
NA - Not Applicable

Table 1, Page 1 of 1
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Casing 
Elevation a

Depth to 
Groundwater

Free product 
Thickness

Groundwater 
Elevation 

Change in 
Elevation

(Feet, MSL) (Feet) (Feet) (Feet, MSL) (Feet)
PL-MW-101 11/9/2005 49.46 25.15 0.0 24.31 -0.88

3/17/2005 24.27 0.0 25.19 3.73
2/24/2004 28.00 0.0 21.46 -3.50
3/4/2003 24.50 0.0 24.96 0.64
8/1/2002 25.14 0.0 24.32 -0.68

2/25/2002 24.46 0.0 25.00 1.05
9/26/2001 25.51 0.0 23.95 -1.21
3/27/1997 24.30 0.0 25.16 -0.21
2/28/1997 24.09 0.0 25.37 NA

PL-MW-103 11/9/2005 17.35 3.00 0.0 14.35 0.57
3/17/2005 3.57 0.0 13.78 0.43
2/23/2004 4.00 0.0 13.35 0.14
3/4/2003 4.14 0.0 13.21 1.15
8/1/2002 5.29 0.0 12.06 -1.58

2/25/2002 3.71 0.0 13.64 1.20
9/26/2001 4.91 0.0 12.44 2.11
3/27/1997 7.02 0.0 10.33 -0.94
2/27/1997 6.08 0.0 11.27 NA

PL-MW-104 11/9/2005 27.28 23.20 0.0 4.08 -5.25
3/17/2005 17.95 0.0 9.33 1.05
2/23/2004 19.00 0.0 8.28 -2.20
3/4/2003 16.80 0.0 10.48 3.66
8/1/2002 20.46 0.0 6.82 -3.93

2/25/2002 16.53 0.0 10.75 4.98
9/26/2001 21.51 0.0 5.77 -2.11
3/26/1997 19.40 0.0 7.88 -0.20
2/28/1997 19.20 0.0 8.08 NA

PL-MW-106 11/9/2005 6.56 NS NS NS NS
3/17/2005 NS NS NS NS
2/23/2004 NS NS NS NS
3/4/2003 3.58 0.0 2.98 3.32
8/1/2002 6.90 0.0 -0.34 -3.58

2/25/2002 3.32 0.0 3.24 4.53
9/26/2001 7.85 0.0 -1.29 -3.40
3/25/1997 4.45 0.0 2.11 -0.45
2/26/1997 4.00 0.0 2.56 NA

PL-MW-107 11/9/2005 7.11 NS NS NS NS
3/17/2005 NS NS NS NS
2/23/2004 NS NS NS NS
3/4/2003 4.16 0.0 2.95 3.83
8/1/2002 7.99 0.0 -0.88 -4.08

2/25/2002 3.91 0.0 3.20 5.30
9/26/2001 9.21 0.0 -2.10 -4.01
3/25/1997 5.20 0.0 1.91 -0.64
2/26/1997 4.56 0.0 2.55 NA

Well No. Date
Measured

Table 2
Monitoring Well Water Level Measurements 

POL Hill, Hamilton Army Airfield, Novato, California

Table 2, Page 1 of 2
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Casing 
Elevation a

Depth to 
Groundwater

Free product 
Thickness

Groundwater 
Elevation 

Change in 
Elevation

(Feet, MSL) (Feet) (Feet) (Feet, MSL) (Feet)
Well No. Date

Measured

Table 2
Monitoring Well Water Level Measurements 

POL Hill, Hamilton Army Airfield, Novato, California

PL-MW-114 11/9/2005 22.86 3.11 0.0 19.75 0.20
3/17/2005 3.31 0.0 19.55 0.69
2/23/2004 4.00 0.0 18.86 -0.43
3/4/2003 3.57 0.0 19.29 0.19
8/1/2002 3.76 0.0 19.10 -0.26

2/25/2002 3.50 0.0 19.36 0.47
9/26/2001 3.97 0.0 18.89 2.13
3/25/1997 6.10 0.0 16.76 -1.43
2/28/1997 4.67 0.0 18.19 NA

PL-MW-115 11/9/2005 26.94 6.89 0.0 20.05 0.47
3/18/2005 7.36 0.0 19.58 3.64
3/8/2004 11.00 0.0 15.94 -3.78
3/4/2003 7.22 0.0 19.72 0.73
8/1/2002 7.95 0.0 18.99 -0.47

2/25/2002 7.48 0.0 19.46 0.42
9/26/2001 7.90 0.0 19.04 -1.42
3/26/1997 6.48 0.0 20.46 -0.20
2/28/1997 6.28 0.0 20.66 NA

PL-MW-116 11/9/2005 18.00 11.61 0.0 6.39 -1.29
3/17/2005 10.32 0.0 7.68 1.68
2/23/2004 12.00 0.0 6.00 -0.51
3/4/2003 11.49 0.0 6.51 4.48
8/1/2002 15.97 0.0 2.03 -4.80

2/25/2002 11.17 0.0 6.83 5.95
9/26/2001 17.12 0.0 0.88 -2.89
3/26/1997 14.23 0.0 3.77 -0.97
2/27/1997 13.26 0.0 4.74 NA

MW-POLA-121 11/9/2005 51.66 21.90 0.0 29.76 -11.95
3/17/2005 9.95 0.0 41.71 2.05
2/24/2004 12.00 0.0 39.66 -2.28
3/4/2003 9.72 0.0 41.94 9.83
8/1/2002 19.55 0.0 32.11 -10.32

2/25/2002 9.23 0.0 42.43 12.05
9/26/2001 21.28 0.0 30.38 -1.87
3/26/1997 19.41 0.0 32.25 -5.45
2/28/1997 13.96 0.0 37.70 NA

Note:
Historical data are extracted from IT report (IT, 1999)
MSL - Relative to Mean Sea Level - NGVD 1929 (SOTA Feb 8, 2002)
NA   -  Not Avaliable
NS   -  Not Sampled
a:  Top of Casing elevation obtained from 2001 topographic survey. TOC is used as the reference point for groundwater elevation
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Well

TPH
Purgeable as 

gasoline
(EPA 8015B)

(μg/L)

TPH 
Extractable as 

diesel fuel 
(EPA 8015B) 

(μg/L)

TPH
Extractable as 

motor oil
(EPA 8015M)

(μg/L)

Dissolved 
Oxygen 

(EPA 360.1)
(mg/L)

Redox
(ASTM 1498)

(mv) 

Ferrous
Iron 

(SM 3500)
(mg/L)

Methane 
(RSK 175)

(µg/L)

Sulfate
(EPA 300.0)

(mg/L)

Total
Alkalinity
as CaCO3

(EPA 310.1)
(mg/L)

pH
(EPA 150.1)

(pH Unit)

Turbidity 
(EPA 
180.1)
(NTU)

Field 
Temperature

(oC)

 PL-MW-101 170 760 NA 0.85 -107.3 0.8 5900 1.2 531 6.91 5.6 18.3

 PL-MW-103 ND (<20) ND (<50) NA 4.70 51.6 ND (<0.1) 18 68.1 249 6.66 8.9 18.3

 PL-MW-104 ND (<20) ND (<50) NA 0.54 -116.0 2 670 19.1 352 7.84 6.1 19.1

 PL-MW-106 NS NS NS NS NS NS NS NS NS NS NS NS

 PL-MW-107 NS NS NS NS NS NS NS NS NS NS NS NS

 PL-MW-114 ND (<20) ND (<50) NA 1.82 12.1 ND (<0.1) 14 67.3 269 6.35 0.6 18.6

 PL-MW-115 ND (<20) ND (<50) NA 0.66 -28.1 ND (<0.1) ND (<1.0) 27.9 154 8.13 21.9 22.3

 PL-MW-116 ND (<20) ND (<50) NA 0.61 114.0 ND (<0.1) ND (<1.0) 62.5 222 6.38 0.1 20.6

 MW-POLA-121 ND (<20) ND (<50) NA 0.43 -37.0 ND (<0.1) 20 14.1 203 6.86 9.6 20.1

 PK-MW-130 (QC)a ND (<20) ND (<50) NA 4.70 51.6 ND (<0.1) 7.6 66.9 249 6.66 8.9 18.3

Notes:
μg/L -  Micrograms per liter
mg/L -  Milligrams per liter
mv -  Millivolts 
0C -  Degrees Celsius  
NTU -  Nephelometric Turbidity Units 
ND -  Not detected above practical quantitation limit (practical quantitation limit is in parenthesis)
J   Estimated
J-  Estimate biased low
a   Field duplicate for PL-MW-103
NA- Not Analyzed
NS- Not Sampled

Table 3
Groundwater Organic and Geochemical Parameters Summary 

( November 9, 2005)
POL Hill, Hamilton Army Airfield, Novato, California
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Well Monitoring 
Event Date

Benzene 
(μg/L)

Toluene
(μg/L)

Ethylbenzene
(μg/L)

Xylenes
(μg/L)

Total TPH a

(μg/L)
TPH-P b

(μg/L)
TPH-E c

(μg/L)
(mg/L)

 PL-MW-101 Jul-92 6 10 110 290 (d) (d) (d)
Aug-92 6 4.3 94 260 (d) (d) (d)
Mar-94 <5 <5 129 405 5350 (e) 5350
Feb-97 <10 <10 78 140 11400 4800 6600
Mar-97 <1 <1 77 120 8500 4600 3900
Apr-98 <1 <1 46 52 4800 2700 2100
Jul-98 <1 <1 42 34 3900 2300 1600
Oct-98 <1 <1 39 47 7600 2900 4700
Jan-99 NA NA NA NA 9700 4400 5300
Sep-01 NA NA NA NA 6200 3300 2900
Feb-02 NA NA NA NA 16000 6200 9800
Aug-02 NA NA NA NA 5300 2600 2700
Mar-03 NA NA NA NA 7200 3100 4100
Feb-04 NA NA NA NA 874J 130 744J
Mar-05 NA NA NA NA 660 120 540
Nov-05 NA NA NA NA 930 170 760

PL-MW-103 Jul-92 <1 <1.5 <1.4 <1.4 (d) (d) (d)
Aug-92 <1 <1.5 <1.4 <1.4 (d) (d) (d)
Mar-94 <0.5 <0.5 <0.5 <0.5 417 (e) 417
Feb-97 <1 <1 <1 <1 110 <50 110
Mar-97 <1 <1 <1 <1 <50 <50 <50
Apr-98 <1 <1 <1 <1 200 (e) 200
Jul-98 <1 <1 <1 <1 76 76 <50
Oct-98 <1 <1 <1 <1 <50 <50 <50
Jan-99 NA NA NA NA <50 <50 <50
Sep-01 NA NA NA NA 320 <50 320
Feb-02 NA NA NA NA 570 <50 570
Aug-02 NA NA NA NA <250 <50 <250
Mar-03 NA NA NA NA <250 <50 <250
Feb-04 NA NA NA NA <240 <11 <240 
Mar-05 NA NA NA NA <550 <50 <500
Nov-05 NA NA NA NA <50 <20 <50

PL-MW-104 Jul-92 <1 <1.5 <1.4 <1.4 (d) (d) (d)
Aug-92 <1 <1.5 <1.4 <1.4 (d) (d) (d)
Mar-94 <0.5 <0.5 <0.5 <0.5 464 (e) 464
Feb-97 <1 <1 <1 <1 400 130 270
Mar-97 <1 <1 <1 <1 410 180 230
Apr-98 <1 <1 <1 <1 287 67 220
Jul-98 <1 <1 <1 <1 <50 <50 <50
Oct-98 <1 <1 <1 <1 263 83 180
Jan-99 NA NA NA NA 370 200 170
Sep-01 NA NA NA NA 655 95 560
Feb-02 NA NA NA NA 890 110 780
Aug-02 NA NA NA NA 568 78 490
Mar-03 NA NA NA NA 873 83 790
Feb-04 NA NA NA NA 72 J <7 72 J
Mar-05 NA NA NA NA 180 J <50 180 J
Nov-05 NA NA NA NA <50 <20 <50

POL Hill, Hamilton Army Airfield, Novato, California

Table 4
Historical Groundwater Organic Chemical Data Summary 

(July 1992 through November 2005)
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Well Monitoring 
Event Date

Benzene 
(μg/L)

Toluene
(μg/L)

Ethylbenzene
(μg/L)

Xylenes
(μg/L)

Total TPH a

(μg/L)
TPH-P b

(μg/L)
TPH-E c

(μg/L)

POL Hill, Hamilton Army Airfield, Novato, California

Table 4
Historical Groundwater Organic Chemical Data Summary 

(July 1992 through November 2005)

PL-MW-106 Jul-92 NA NA NA NA NA NA NA
Aug-92 NA NA NA NA NA NA NA
Mar-94 NA NA NA NA NA NA NA
Feb-97 <1 <1 <1 <1 <50 <50 <50
Mar-97 <1 <1 <1 <1 <50 <50 <50
Apr-98 <1 <1 <1 <1 <50 <50 <50
Jul-98 NA NA NA NA NA NA NA
Sep-98 <1 <1 <1 <1 <50 <50 <50
Jan-99 NA NA NA NA NA NA NA
Sep-01 NA NA NA NA <250 <50 <250
Feb-02 NA NA NA NA <250 <50 <250
Aug-02 NA NA NA NA <250 <50 <250
Mar-03 NA NA NA NA <250 <50 <250
Feb-05 NS NS NS NS NS NS NS
Mar-05 NS NS NS NS NS NS NS
Nov-05 NS NS NS NS NS NS NS

 PL-MW-107 Jul-92 NA NA NA NA NA NA NA
Aug-92 NA NA NA NA NA NA NA
Mar-94 NA NA NA NA NA NA NA
Feb-97 <1 <1 <1 <1 <50 <50 <50
Mar-97 <1 <1 <1 <1 <50 <50 <50
Apr-98 <1 <1 <1 <1 <50 <50 <50
Jul-98 <1 <1 <1 <1 <50 <50 <50
Sep-98 <1 <1 <1 <1 <50 <50 <50
Jan-99 NA NA NA NA NA NA NA
Sep-01 NA NA NA NA <250 <50 <250
Feb-02 NA NA NA NA <250 <50 <250
Aug-02 NA NA NA NA <250 <50 <250
Mar-03 NA NA NA NA <250 <50 <250
Feb-04 NS NS NS NS NS NS NS
Mar-05 NS NS NS NS NS NS NS
Nov-05 NS NS NS NS NS NS NS

 PL-MW-114 Jul-92 <1.1 <1.5 <1.4 <1.4 (d) (d) (d)
Aug-92 <1.1 <1.5 <1.4 <1.4 (d) (d) (d)
Mar-94 <0.5 <0.5 <0.5 <0.5 355 (e) 355
Feb-97 <1 <1 <1 <1 <50 <50 <50
Mar-97 <1 <1 <1 <1 <50 <50 <50
Apr-98 <1 <1 <1 <1 <50 <50 <50
Jul-98 <1 <1 <1 <1 <50 <50 <50
Oct-98 <1 <1 <1 <1 <50 <50 <50
Jan-99 NA NA NA NA <50 <50 <50
Sep-01 NA NA NA NA <250 <50 <250
Feb-02 NA NA NA NA 570 <50 570
Aug-02 NA NA NA NA <250 <50 <250
Mar-03 NA NA NA NA <250 <50 <250
Feb-04 NA NA NA NA <240 <9 <240
Mar-05 NA NA NA NA 260 J <50 260 J
Nov-05 NA NA NA NA <50 <20 <50
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Well Monitoring 
Event Date

Benzene 
(μg/L)

Toluene
(μg/L)

Ethylbenzene
(μg/L)

Xylenes
(μg/L)

Total TPH a

(μg/L)
TPH-P b

(μg/L)
TPH-E c

(μg/L)

POL Hill, Hamilton Army Airfield, Novato, California

Table 4
Historical Groundwater Organic Chemical Data Summary 

(July 1992 through November 2005)

 PL-MW-115 Jul-92 <1.1 <1.5 <1.4 <1.4 (d) (d) (d)
Aug-92 <1.1 <1.5 <1.4 <1.4 (d) (d) (d)
Mar-94 <0.5 <0.5 <0.5 <0.5 803 (e) 803
Feb-97 <1 <1 <1 <1 140 <50 140
Mar-97 <1 <1 <1 <1 <50 <50 <50
Apr-98 <1 <1 <1 <1 100 <50 100
Jul-98 <1 <1 <1 <1 <50 <50 <50
Oct-98 <1 <1 <1 <1 <50 <50 <50
Jan-99 NA NA NA NA <50 <50 <50
Sep-01 NA NA NA NA <250 <50 <250
Feb-02 NA NA NA NA 250 <50 250
Aug-02 NA NA NA NA <250 <50 <250
Mar-03 NA NA NA NA <250 <50 <250
Mar-04 NA NA NA NA 87 J <50 87 J
Mar-05 NA NA NA NA 390 J <50 390 J
Nov-05 NA NA NA NA <50 <20 <50

 PL-MW-116 Jul-92 NA NA NA NA NA NA NA
Aug-92 NA NA NA NA NA NA NA
Mar-94 NA NA NA NA NA NA NA
Feb-97 <1 <1 <1 <1 <50 <50 <50
Mar-97 <1 <1 <1 <1 <50 <50 <50
Apr-98 <1 <1 <1 <1 <50 <50 <50
Jul-98 NA NA NA NA NA NA NA
Sep-98 <1 <1 <1 <1 <50 <50 <50
Jan-99 NA NA NA NA <50 <50 <50
Sep-01 NA NA NA NA <250 <50 <250
Feb-02 NA NA NA NA 330 (f) <50 330 (f)
Aug-02 NA NA NA NA <250 <50 <250
Mar-03 NA NA NA NA <250 <50 <250
Feb-04 NA NA NA NA <240 <7 <240
Mar-05 NA NA NA NA 370 J <50 370 J
Nov-05 NA NA NA NA <50 <20 <50
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Well Monitoring 
Event Date

Benzene 
(μg/L)

Toluene
(μg/L)

Ethylbenzene
(μg/L)

Xylenes
(μg/L)

Total TPH a

(μg/L)
TPH-P b

(μg/L)
TPH-E c

(μg/L)

POL Hill, Hamilton Army Airfield, Novato, California

Table 4
Historical Groundwater Organic Chemical Data Summary 

(July 1992 through November 2005)

 MW-POLA-121 Jul-92 NS (g) NS NS NS NS NS NS
Aug-92 NS NS NS NS NS NS NS
Mar-94 NS NS NS NS NS NS NS
Feb-97 2.7 <1 7.3 7.7 1060 480 580
Mar-97 4.6 <1 10 13 1360 630 730
Apr-98 <1 <1 <1 <1 100 <50 100
Jul-98 <1 <1 <1 <1 <50 <50 <50
Oct-98 <1 <1 <1 <1 <50 <50 <50
Jan-99 NA NA NA NA 54 54 <50
Sep-01 NA NA NA NA 640 <50 640
Feb-02 NA NA NA NA 530 <50 530
Aug-02 NA NA NA NA 360 <50 360
Mar-03 NA NA NA NA 650 <50 650
Feb-04 NA NA NA NA 21 J <11 21 J
Mar-05 NA NA NA NA 343 J 13 J 330 J
Nov-05 NA NA NA NA <50 <20 <50

Notes:
       Historical data are extracted from IT report (IT, 1999)
       All detected analytes are shown in bold
NA -  Not analyzed
NS -  Not sampled

b      Total petroleum hydrocarbons measured as purgeable
c        Total petroleum hydrocarbons measured as extractable (range C10-C40)

(e)  no associated result
(f)   Result from duplicate sample
(g)  not sampled, well was not installed until January 1997
J   estimated value

a      Total petroleum hydrocarbons (extractable and purgeable).  The extractable and purgeable hydrocarbons results 

( ) p y q g q
       EPA Method 8015M results obtained from the March 1994 and later monitoring events.  The data were not available in IT 
report 
       (IT, 1999)
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Well NO. Date Sampled
Dissolved 
Oxygen 
(mg/L)

Redox
(mv)

Ferrous
Iron 

(mg/L)

Methane 
(mg/L)

Sulfate
(mg/L)

Total
Sulfide
(mg/L)

Nitrate (mg/L)

Total
Alkalinity
as CaCO3

(mg/L)

pH Turbidity
(NTU)

Temperature
(oC)

PL-MW-101 March/April 1998 0.50 -225.6 0.07 2.8 53 ND (<0.05) ND (<0.05) 516 6.96 NA 19.4
Sept/Oct 1998 0.82 -228.8 0.22 3.2 53 0.36 ND (<0.05) 544 6.94 NA 21.2

September 2001 3.10 550 ND (<0.10) 2.8 a/1.1J b 70 NA NA 470 7.34 12.0 17.5
February 2002 5.50 330 ND (<0.10) 1.0 75 NA NA 490 7.42 15.0 18.0
August 2002 6.60 450 ND (<0.10) 0.1 69 NA NA 490J 7.39 4.5 18.5
March 2003 6.10 470 NA 0.4 NA NA NA NA 7.38 7.0 18.3

February 2004 0.72 -164 0.09 2.00 6.7 NA NA 562 7.51 1.2 16.4
March 2005 0.37 -181 0.00061 J 1.20 2.6 NA NA 554 J- 7.42 0.7 17.94

November 2005 0.85 -107 0.80 5.90 1.2 NA NA 531 6.91 5.6 18.3
PL-MW-103 March/April 1998 0.70 121.1 ND (<0.05) 0.0039 69 ND (<0.05) 0.24 205 6.87 NA 16.8

Sept/Oct 1998 2.85 79.9 0.29 0.010 109 0.01 ND (<0.05) 240 6.94 NA 22.2
September 2001 1.40 540 ND (<0.10) ND (<1.0)/ND (<0.005) 120 NA NA 250 6.92 3.0 19.8
February 2002 1.70 230 ND (<0.10) ND (<0.01) 100 NA NA 210 7.24 17.0 15.5
August 2002 3.70 330 ND (<0.10) ND (<0.01) 110 NA NA 240J 6.95 12.0 18.8
March 2003 3.20 560 NA ND (<0.01) NA NA NA NA 7.06 72.0 16.3

February 2004 1.04 34 0.010 J ND (<0.003) 67.2 NA NA 220 7.04 -0.4 13.97
March 2005 1.51 -85 ND (<0.10) R 0.00078 J 96.1 NA NA 236 J- 7.12 0.4 15.01

November 2005 4.70 52 ND (<0.1) 0.018 68.1 NA NA 249 6.66 8.9 18.3
PL-MW-104 March/April 1998 0.60 24.6 0.01 0.04 10 ND (<0.05) ND 509 6.78 NA 18.7

Sept/Oct 1998 1.94 -50.2 0.01 0.15 8 ND (<0.05) ND (<0.05) 556 6.77 NA 25.4
September 2001 3.80 550 ND (<0.10) ND (<1.0)/ND (<0.005) 110 NA NA 470 7.46 11.0 17.9
February 2002 6.40 230 ND (<0.10) 0.069 8.2 NA NA 510 7.28 5.7 16.8
August 2002 7.20 520 ND (<0.10) 0.05 9.1 NA NA 500J 7.16 4.8 18.0
March 2003 6.20 550 NA 0.3 NA NA NA NA 7.04 12.0 17.9

February 2004 0.63 48 0.07 0.11 25.5 NA NA 365 7.21 12.1 17.28
March 2005 0.35 -92 ND (<0.01) R ND (<0.005) 18.5 NA NA 383 J- 7.33 0.5 17

November 2005 0.54 -116 2.00 0.670 19.1 NA NA 352 7.84 6.1 19.1

Table 5
Historical Groundwater Geochemical Parameters Summary 

(March/April 1998 through November 2005)
POL Hill, Hamilton Army Airfield, Novato, California
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Well NO. Date Sampled
Dissolved 
Oxygen 
(mg/L)

Redox
(mv)

Ferrous
Iron 

(mg/L)

Methane 
(mg/L)

Sulfate
(mg/L)

Total
Sulfide
(mg/L)

Nitrate (mg/L)

Total
Alkalinity
as CaCO3

(mg/L)

pH Turbidity
(NTU)

Temperature
(oC)

Table 5
Historical Groundwater Geochemical Parameters Summary 

(March/April 1998 through November 2005)
POL Hill, Hamilton Army Airfield, Novato, California

PL-MW-106 March/April 1998 5.20 217.7 ND (<0.05) 0.0028 105 ND (<0.05) 0.09 493 7.30 NA 16.6
Sept/Oct 1998 2.12 131.3 ND (<0.05) 0.0046 107 0.03 0.088 514 7.24 NA 25.5

September 2001 3.70 560 ND (<0.10) ND (<1.0)/ND (<0.005) 9 NA NA 510 7.15 5.2 18.5
February 2002 6.70 360 ND (<0.10) ND (<0.01) 110 NA NA 480 7.53 14.0 14.3
August 2002 7.50 500 ND (<0.10) ND (<0.01) 100 NA NA 470J 7.36 6.9 19.2
March 2003 7.60 550 NA ND (<0.01) NA NA NA NA 7.79 28 15.7

February 2004 NA NA NA NA NA NA NA NA NA NA NA
March 2005 NA NA NA NA NA NA NA NA NA NA NA

November 2005 NA NA NA NA NA NA NA NA NA NA NA
PL-MW-107 March/April 1998 6.50 174.0 0.01 ND (<0.002) 261 ND (<0.05) 0.1 749 8.05 NA 19.7

Sept/Oct 1998 7.99 285.2 ND (<0.05) ND (<0.002) 210 0.12 0.06 756 8.12 NA 22.5
September 2001 3.50 510 ND (<0.10) ND (<1.0)/ND (<0.005) 190 NA NA 720 8.46 150.0 20.4
February 2002 8.10 330 ND (<0.10) ND (<0.01) 260 NA NA 720 8.3 18.0 15.9
August 2002 7.10 470 ND (<0.10) ND (<0.01) 210 NA NA 720J 8.25 37.0 19.2
March 2003 8.30 500 NA ND (<0.01) NA NA NA NA 8.34 62.0 16

February 2004 NA NA NA NA NA NA NA NA NA NA NA
March 2005 NA NA NA NA NA NA NA NA NA NA NA

November 2005 NA NA NA NA NA NA NA NA NA NA NA
PL-MW-114 March/April 1998 1.40 179.0 0.01 ND (<0.002) 49 ND (<0.05) 0.06 176 7.40 NA 17.7

Sept/Oct 1998 1.52 225.6 ND (<0.05) 0.13 78 ND (<0.05) 0.055 227 7.06 NA 20.7
September 2001 3.60 530 ND (<0.10) ND (<1.0)/ND (<0.005) 120 NA NA 290 7.12 8.7 19.8
February 2002 5.10 390 ND (<0.10) ND (<0.01) 150 NA NA 240 7.17 9.0 14.9
August 2002 8.00 520 ND (<0.10) ND (<0.01) 95 NA NA 270J 7.06 5.1 21.2
March 2003 5.30 550 NA ND (<0.01) NA NA NA NA 7.24 17.0 17.4

February 2004 2.40 58 0.05 ND (<0.003) 108 NA NA 254 7.32 -0.3 15.5
March 2005 1.31 -103 ND (<0.10) R 0.00097 J 97.6 NA NA 237 J- 7.40 0.4 15.75

November 2005 1.82 12 ND (<0.1) 0.014 67.3 NA NA 269 6.35 0.6 18.6
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Well NO. Date Sampled
Dissolved 
Oxygen 
(mg/L)

Redox
(mv)

Ferrous
Iron 

(mg/L)

Methane 
(mg/L)

Sulfate
(mg/L)

Total
Sulfide
(mg/L)

Nitrate (mg/L)

Total
Alkalinity
as CaCO3

(mg/L)

pH Turbidity
(NTU)

Temperature
(oC)

Table 5
Historical Groundwater Geochemical Parameters Summary 

(March/April 1998 through November 2005)
POL Hill, Hamilton Army Airfield, Novato, California

PL-MW-115 March/April 1998 1.00 144.5 0.02 0.058/0.062 132/130 ND (<0.05) ND (<0.05)/ND (<0.05) 300/301 7.35 NA 17.0
Sept/Oct 1998 2.10 10.6 ND (<0.05) 0.052/0.051 137/148 0.01 ND (<0.05)/ND (<0.05) 281/283 7.09 NA 21.2

September 2001 1.30 530 ND (<0.10) ND (<1.0)/ND (<0.005) 130 NA NA 280 7.19 1.1 19.6
February 2002 2.60 420 ND (<0.10) ND (<0.01) 120 NA NA 280 7.35 3.0 17.9
August 2002 4.20 530 ND (<0.10) ND (<0.01) 140 NA NA 270J 7.29 ND (<1.0) 23.5
March 2003 2.60 560 NA ND (<0.01) NA NA NA NA 7.47 3.0 18.7
March 2004 3.34 75 ND (<0.05) ND (<0.003) 59.6 NA NA 167 7.99 NA 17.83
March 2005 1.30 -153 0.000029 J ND (<0.005) 15.8 NA NA 84.0 J- 8.33 0.1 16.92

November 2005 0.66 -28 ND (<0.1) ND (<0.001) 27.9 NA NA 154 8.13 21.9 22.3
PL-MW-116 March/April 1998 6.70 197.4 ND (<0.05) ND (<0.002) 26 ND (<0.05) 1.3 165 6.94 NA 17.3

Sept/Oct 1998 6.11 285.5 0.01 ND (<0.002) 29 0.04 0.98 166 6.96 NA 22.2
September 2001 2.80 520 ND (<0.10) ND (<1.0)/ND (<0.005) 38 NA NA 160 7.16 23.0 19.4
February 2002 6.50 430 ND (<0.10) ND (<0.01) 32 NA NA 170 7.2 26.0 16.2
August 2002 6.80 540 ND (<0.10) ND (<0.01) 32 NA NA 160J 7.16 12.0 19.2
March 2003 7.20 340 NA ND (<0.01) NA NA NA NA 8.01 28.0 15.7

February 2004 6.66 60 ND (<0.05) ND (<0.003) 39.6 NA NA 191 7.14 491 16.26
March 2005 2.17 -82 ND (<0.10) R ND (<0.005) 44.3 NA NA 175 J- 7.13 0.3 15.89

November 2005 0.61 114 ND (<0.1) ND (<0.001) 62.5 NA NA 222 6.38 0.1 20.6
MW-POLA-121 March/April 1998 0.60 11.5 ND (<0.05) 0.12 15 ND (<0.05) ND (<0.05) 128 6.42 NA 17.9

Sept/Oct 1998 1.91 -61.5 2.88 0.6 13 0.06 ND (<0.05) 404 6.81 NA 22.8
September 2001 3.10 530 ND (<0.10) ND (<1.0)/ND (<0.005) 16 NA NA 290 7.04 12.0 18.4
February 2002 7.10 410 ND (<0.10) ND (<0.01) 24 NA NA 160 7.34 8.5 18.6
August 2002 6.90 540 ND (<0.10) ND (<0.01) 20 NA NA 240J 7.2 110.0 18.2
March 2003 3.60 570 NA ND (<0.01) NA NA NA NA 7.21 40.0 18.7

February 2004 3.79 51 0.05 ND (<0.003) 15.6 NA NA 148 7.22 53 15.05
March 2005 4.93 7 ND (<0.10) R ND (<0.005) 12.5 NA NA 109 J- 7.13 0.2 16.63

November 2005 0.43 -37 ND (<0.1) 0.020 14.1 NA NA 203 6.86 9.6 20.1

Notes: J           Estimated
Historical data are extracted from IT report (IT, 1999) R          Rejected due to hold time exceedances
ND -  Not detected above practical quantitation limit (practical quantitation limit is in parenthesis) J-         Estimate biased low
NA -     Not analyzed mg/L -  Milligrams per liter
 a         Initial analysis 0C -      Degrees Celsius
 b         Reanalysis mv -    Millivolts 

NTU - Nephelometric Turbidity Units 

Table 5, Page 3 of 3
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US Army Corps of Engineers      January 11, 2006 
1325 J Street 
Sacramento, CA 95814-2922 
 
 
 
SUBJECT:  Hamilton Army Airfield POL Hill– Data Validation Report 
 
Enclosed is the validation report for the above referenced project for the samples listed 
below: 
 
Project: HAAF POL Hill: 
APPL SDG #     Analysis
 
ARF 49057  Total Petroleum Hydrocarbons (Gasoline, Diesel)  

by EPA 8015B 
  
 
    
The data validation was performed under EPA level III/IV guidelines. Data validation 
was performed using the following documents: 
 

• Work Plan, Groundwater Monitoring, POL Hill, Hamilton Army Airfield, Novato, 
California, SOTA Environmental Technology, October 2001. 

• Contract Laboratory Program National Functional Guidelines for Organic Data 
Review, USEPA, October 1999. 

• EM 200-1-3, Shell for Analytical Chemistry Requirements, USACE, February 
2001. 

• Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846) 
Third Edition, USEPA, December 1996. 

 
If you have any questions, please contact me. 
 
 
John Yaremchuk 
QA Chemist 
USACE-SPK-ED-EC 



Data Validation Report 
 
 

Project/Site Name: Hamilton Army Airfield POL Hill 
 
Collection Date:    9 November 2005  
 
Matrix:     Groundwater 
 
Parameters Total Petroleum Hydrocarbons (USEPA 

8015B) 
 
Validation Level:    EPA Level III 
 
Laboratory: Agriculture & Priority Pollutants 

Laboratories, Inc. (APPL) 
 
Sample Delivery Group: ARF 49057 
 
 
Sample Identification 
 
Sample ID Laboratory ID

PL-MW-101 AX30161 
PL-MW-103 AX30162 
PL-MW-104 AX30163 
PL-MW-114 AX30164 
PL-MW-115 AX30165 
PL-MW-116 AX30166 

PL-POLA-121 AX30167 
PL-MW-130 (QA) AX30168 

TRIP BLANK AX30169 
 
 
 
Introduction 

 
 

This data review covers the sample delivery groups listed on the cover sheet 
including dilutions and reanalysis as applicable. 
 
The analyses were: 

 
• Total petroleum hydrocarbons (extractable and purgeable) by USEPA 8015B.  

 



This review follows the outline of the USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (October 1999) as well as 
information provided in the Work Plan for HAAF POL Hill. 
 
A table summarizing all data qualification flags is provided at the end of this report.  
 
Raw data was reviewed back to the bench level in 10% of the samples; if there were 
any discrepancies another 10 % back check was performed. 
 
The following are definitions of the data qualifiers: 
 
U Indicates the compound or analyte was analyzed for but not detected at or 

above the stated limit. 
 
J  Indicates an estimated value. 
J+  Indicates possible high bias and/or false positives. 
J-  Indicates possible low bias and/or false negatives. 
 
R  Quality control indicates the data is not usable. 
 
N Presumptive evidence of presence of the constituent. 
 
UJ Indicates the compound or analyte was analyzed for but not detected. The 

sample detection limit is an estimated value. 
 
None Indicates the finding did not significantly impact the data, therefore 

qualification was not required. 



I. Diesel Range Organics – EPA Method 8015B – TPH Extractable 
 
 

A.  Technical Holding Times 
 
For semivolatile compounds in cooled (4oC) water samples, the maximum holding time is 
7 days from sample collection to extraction and 40 days from sample extraction to 
analysis. 
 
Collection 

Date 
Received 

Date 
Extraction

Date 
Analysis

Date 
11/09/05 11/11/05 11/16/05 11/17/05

 
 

B. Calibration 
 
Initial calibration was performed using six standards for diesel range organics (DRO).  A 
second source standard was run after the calibration after initial calibration.  All 
acceptance criteria defined in the method were met. 
 

C. Blanks 
 
Method blank shows no contaminates above the MDL ( 0.0404 mg/L). 
 

D. Surrogates 
 
Surrogate recoveries meet the criteria specified in the HAAF POL Hill Work Plan (WP) 
with the following exception: 
 

• PL-MW-103 had low surrogate recoveries (19.4 and 20.1%) below the criteria of 
65% per the WP.  The sample result, non-detect should be flagged with a “UJ”. 

   
 
 E.  Laboratory Control Sample Evaluation 
 
The WP defines the minimum frequency of 1 per preparation batch; the LCS recoveries 
met the WP criteria. 
 

 F.  Matrix Spike/Matrix Spike Duplicate Analysis 
 
The WP defines the minimum frequency of 1 per preparation batch; the MS/MSD 
recoveries met the WP criteria 
 
 
 
 



G. Field Duplicate Samples 
 
Sample PL-MW-130 (AX30168) was a field duplicate of sample PL-MW-103 
(AX30162); both samples were non-detect.   
 

H.  Compound Quantitation, Dilution and Reporting Limits 
 
Peaks were identified within the C12-C26 carbon range as diesel and peaks identified 
within the C26-C40 carbon range were calculated as motor oil. The laboratory used 
professional judgment in the determination of whether each component was present 
based on the distinctive pattern associated with each set. Sample PL-MW-101 which was 
the only sample with a positive result (760 µg/L) exhibited lower boiling hydrocarbons 
such as mineral spirits, jet fuel, kerosene, Stoddard solvent or white gas. 
 

I. Method Detection Limits 
 
 There was no method detection limit study supplied with this SDG. The PQL’s for this 
SDG met the WP criteria. 
 
 

J. Overall Assessment of Data 
 
Data flags have been summarized at the end of this report.   
 
 

II. Gasoline Range Organics (GRO) – EPA Method 8015B 
 

A.  Technical Holding Times 
 
Maximum holding times for gasoline range organics in water samples is 14 days if 
preserved (pH<2) and 7 days unpreserved.  Samples collected in the field were preserved. 
 
Collection 

Date 
Received 

Date 
Analysis

Date 
11/09/05 11/11/05 11/20/05 

11/21/05
 

B. Initial Calibration 
 
Initial calibration was performed using a six point calibration. Least squares fit met the 
0.995 acceptance criteria. 
 

C. Continuing Calibration 
 
Continuing calibration was performed at the required frequencies. 
 



The continuing calibration percent drift (%D) between the initial calibration and the 
continuing calibration <± 20%. 
  
 

D. Blanks 
 
There were no volatile contaminants found in the method blanks. 
 

E. Surrogate Spikes 
 
Surrogate recoveries met the criteria specified within the WP.  
 

F. Laboratory Control Samples (LCS) 
 
LCS samples were reviewed as applicable for percent recoveries (%R), which met the 
specifications in the WP. 
 
 

G. Matrix Spike/Matrix Spike Duplicates 
 
MS/MSD samples were reviewed as applicable for percent recoveries (%R) and relative 
percent difference (%RPD); these were deemed acceptable. 
 
 

H. Field Duplicates 
 
Sample PL-MW-130 (AX30168) was a field duplicate of sample PL-MW-103 
(AX30162); both samples were non-detect.   
 
 

I. Target Compound Verification 
 
The sample relative retention times met the QC requirements of the method.  
 
 

J. Compound Quantitation, Dilution and Reporting Limits 
 
Compound quantitation verification shows that the reported results are calculated 
correctly. The PQL’s  reported  are within the calibration of the method, however there 
was no MDL study supplied with the data.  
 
 

K. Overall Assessment 
 

Data flags have been summarized at the end of the report. 
 



Data Qualifications 
 
 

SAMPLE ID LABORATORY ID ANALYTE  RESULT QUALIFIER 
 
 
PL-MW-103 AX30162  TPH-Diesel ND  UJ  
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1.0 INTRODUCTION 

This quarterly sampling event was conducted on 9 November 2005 for monitoring 
groundwater samples at the Petroleum, Oil and Lubricant (POL) Hill site at Hamilton 
Army Airfield (HAAF), Novato, California. 
 
 1.1 Project Scope 
Groundwater monitoring will consist of:  1) checking for the presence of free product, 2) 
measuring depth to groundwater, 3) determining water level elevation relative to mean 
sea level (msl) in feet, and 4) collecting and analyzing samples from seven selected 
groundwater monitoring wells (namely, PL-MW-101, PL-MW-103, PL-MW-104, PL-
MW-114, PL-MW-115, PL-MW-116, PL-POLA-121). 

Groundwater samples will be analyzed for the following:  total petroleum hydrocarbons 
measured as both extractable (diesel) and purgeable (gasoline), methane, ferrous iron, 
sulfate, total alkalinity, oxidation/reduction potential (ORP), dissolved oxygen, pH, 
turbidity and field temperature. 
 
2.0 Sampling Procedures 
 
2.1 Sampling Handling 
Groundwater samples were collected from each designated monitoring well after 
appropriate purging techniques were employed.  Field parameters were taken throughout 
the process and only when stabilized (+/- 10%) was the sample collected. The sample 
was then placed in a pre-cleaned container, then sealed, labeled, secured in a Zip-loc ™ 
bag, cooled and shipped to the laboratory for analysis.   
 
A field duplicate sample (at a rate of 10%) was prepared for analysis.  The field duplicate 
was submitted blind to the laboratory.    
 
 
3.0 Summary of Quality Control Activities 
 
3.1 Quality Control Samples 
 

3.1.1  Field Duplicate Samples 
Field duplicate samples (fig 3-1) were collected in the field at a rate of 10 percent.  
The duplicate samples will be submitted blind to the primary laboratory.  The 
duplicate samples are used to check for the natural sample variance, consistency 
of field collection techniques, and laboratory analyses.  The replicate sample is 
collected and analyzed for the same constituents as the primary sample. 
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Fig 3-1 
Field QC Sample Collection Frequencies And Acceptance Limits 

QC Sample Type Collection Frequency Acceptance Limits 
Field Duplicate 1 per 10 investigative samples collected ≤ 20% RPD 

 
  
 
3.2 Laboratory Quality Control Samples 
Internal laboratory QC samples were analyzed at the frequency specified by the method 
and in the WP specifications.  These QC samples will include method blanks, matrix 
spikes, matrix spike duplicates, and surrogate analysis for organics. (Fig 3-2) 
 

3.2.1  Method Blank 
One method blank sample will be analyzed for every 20 samples (minimum of 
one per day, one per matrix). The method blank is taken through the whole 
analytical process. The analytical results of the method blank are then reported to 
show that the blank is free of analytical interference. 

 
3.2.2  Matrix Spike /Matrix Spike Duplicate 
 
Matrix spike and matrix spike duplicates are samples to which known 
concentrations of analytes are added prior to sample preparation.  The matrix 
spike and matrix spike duplicates are taken through the whole analytical process. 
Following the analytical process, the recoveries of the spike analytes are 
calculated and reported for assessment of accuracy.  When a matrix spike 
duplicate is analyzed, the relative percent differences between the matrix spike 
and the matrix spike duplicate results will also be calculated and reported. The 
percent recoveries and the relative percent differences are used to evaluate the 
effect of the sample matrix on the accuracy and precision of the analysis.  The 
samples to be used for MS/MSD will be identified on the COC and sufficient 
sample will be submitted for these samples. 

 
3.2.3  Surrogate Spike 
Surrogate spike is a known concentration of a non-target analyte added prior to 
sample preparation.  The surrogate spike recovery must meet the established 
acceptance criteria, and measures the efficiency of the steps of the analytical 
method in recovering the non-target analytes.   
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Fig 3-2 
 

Quality Control Criteria for Total Petroleum Hydrocarbons 
EPA Method 8015B 

 
 

 
 
 
 
 
 
 
 
 

 
4.0 Analytical Procedure 
EPA SW 846 Method 8015B, Non-halogenated Organics using GC/FID was the method 
employed by the laboratory for this investigation.  Method quality control parameters are 
listed in the following table. (Fig 4-1) 
 
 
 

Fig 4-1 
Method Quality Control Parameters 

 

Analytical 
Method 

Applicable 
Parameter 

Quality 
Control 
Check 

Minimum 
Frequency 

Acceptance 
Criteria 

Corrective 
Actiona 

SW8081A TPH ICAL five-point 
minimum  

Initially and as 
required 

% RSD < 20% or 
r ≥ 0.995. 

1) Check 
Calculation 
2) Recalibrate as 
necessary 

  ICV Daily, prior to 
sample analysis 

± 25% difference 
from expected 
concentration 

1) Check 
Calculation  
2) Rerun ICV 
3) Recalibrate as 
necessary 

  CCV After every 10 
samples and 
end of 
sequence 

± 15% difference 
from expected 
concentration 

1) Check 
calculation 
2) Rerun ICV. 
3) Reanalyze 
samples 
subsequent to 
failed CCV 
4) Recalibrate as 
necessary 

  Calibration 
blanks 

After each ICV 
and CCV 

< 2 PQL 1) Rerun blank 
once 

SW-8015B PQL  LCS Control Limit MS/MSD Control Limit
 Water Water 

RPD-20% 
Water 

RPD-20% 
 mg/L %R %R 

TPH-Diesel 0.050  50-150         50-150 
TPH-Gasoline 0.050  65-135  65-135 
Surrogate Surrogate Control Limits
Ortho-terphenyl 
(DRO) 

50-150 (water) 

Bromofluorobenze
(GRO) 

65-135 (water) 
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Analytical 
Method 

Applicable 
Parameter 

Quality 
Control 
Check 

Minimum 
Frequency 

Acceptance 
Criteria 

Corrective 
Actiona 

(ICB, CCB) 2) Clear system 
3) Reanalyze 
samples back to 
last clear blank 

  ICAL five-
point 
minimum 

Initially and as 
required 

% RSD < 20% or 
r ≥ 0.995. 

1) Check 
Calculation 
2) Recalibrate as 
necessary. 

  MS and MSD 
(level at the 
mid-level 
standard) 

1 MS/MSD per 
preparation 
batch 

Recovery and 
RPD within 
project limits 

1) Evaluate for 
supportable 
matrix effect. 
2) If no 
interference is 
evident re-extract 
and reanalyze 
MS/MSD once. 
3) If still out 
report both sets of 
data. 

  LCS 
(prepared with 
second source 
standard) 

LCS per 
preparation 
batch 

Recovery 
within project 
limits (Fig 3-2) 

1) Check 
Calculation. 
2) Reanalyze 
LCS, if passes, 
report 
3) If still out, re-
extract and 
reanalyze LCS 
and its associated 
samples. 

  Surrogate 
Spike 

Every sample, 
method blank, 
and standard 

Recovery 
within project 
limits (Fig 3-2) 

1) Check 
calculation 
2) Assess impact 
and narrate outlier 
3) Reanalyze 
once 
4) Re-extract if 
both surrogate are 
outside of 
acceptance limits 

aAll corrective actions associated with USACE project work shall be documented and the records 
maintained by the laboratory. 
PQL =  Practical Quantitation Limit    CCV =   Continuing Calibration Verification  
MSD =Matrix Spike Duplicate MS =  Matrix Spike 
ND  =  Not detected  RF =  Response Factor  
LCS =  Laboratory Control Sample RSD =  Relative Standard Deviation 
 
 
   

5.0 Data Review Findings Summary 
 
5.1 Total Petroleum Hydrocarbons by EPA SW-846 Method 8015B 
During the field-sampling event of 9 November 2005 a total of 9 water samples were 
taken. The samples were shipped via FedEx overnight to Agriculture & Priority Pollutant 
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Laboratories, Inc. located in Fresno, CA for analysis. At the laboratory the samples were 
prepared per the specifications of the WP. 
 
Data deliverables included a level III data package as well as electronic deliverables 
(EDD) in the Automated Data Review (ADR) format.  ADR facilitates the validation 
process by incorporating the key elements of: USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Review, EPA540/R-99/008, October 1999. 
The electronic data library, which contains the QC acceptance criteria detailed within the 
WP, is supplied to the laboratory to support the EDD. QA of the library is performed 
within the USACE chemistry section by another individual not involved in the project 
library creation. A 10% manual laboratory validation is also performed on the raw data 
supplied by the laboratory as a check on the ADR validation. Professional judgment is 
applied in those cases were specific guidance is not available.  
 
6.0 Chemical Data Quality Assessment 
 
6.1 Discussion of Qualified Data 
One sample, PL-MW-103 was qualified (UJ) due to poor surrogate recoveries.  The 
sample was non-detect and was designated as the MS/MSD sample within the sample 
delivery group.  MS/MSD analyses show recoveries within the acceptance criteria of the 
project.  Sample PL-MW-130 was the field duplicate of PL-MW-103 and was non-detect 
with no qualification.   
 
6.2      Preservation and Holding Times 
All samples were shipped on ice and arrived intact at the laboratory at the proper 
temperature (2-6 oC).  The samples were extracted/analyzed within the holding times.  

 
6.3      Laboratory Blanks  
Laboratory method blanks were analyzed at the required frequency of one method blank 
per laboratory batch. Sample data shows no detectable concentrations above the MDL of 
the method. 

 
6.4      MS/MSD Recoveries and Precision 
 A MS/MSD sample was collected over the course of this field effort. The MS/MSD 
sample pairs met the WP criteria (Fig 3-2). 

 
6.5 Laboratory Control Standard (LCS) and Laboratory Control Standard 

Duplicates (LCSD) 
LCS/LCSD sample pairs were prepared and analyzed at the appropriate frequency of one 
pair per laboratory batch.  All LCS/LCSD results were within the project control limits 
for precision and accuracy. 

 
6.6 Field Duplicate  
A field duplicate sample was collected in the field at a rate of 11%, which met the 
requirements of the WP.    The duplicate samples are used to check for the natural sample 
variance, consistency of field collection techniques, and laboratory analyses.  The 
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acceptance criteria of 20% RPD for field duplicate precision of water was specified in the 
SAP. The field duplicate met the WP criteria.  

 
6.7     Analyte Identification and Analyte Quantitation 
Analyte identification was performed using a relative retention time/linear regression as 
established in Method SW 8015B.  The laboratory did not report any analyte 
identification and quantitation problems in the laboratory case narratives.  

 
7.0 Overall Data Quality 
 
7.1 Summary 
The Hamilton Army Airfield POL Hill groundwater sampling event overall data quality 
is considered acceptable and meets the DQOs for this project.  The one instance of 
qualified data, which for the purposes of this event did not affect data usability.   
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